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PREFACE TO SECOND EDITION. 



This Compend of Physiology is the outgrowth of the author's system of 
examinations in the Quiz room during a number of years, and was written 
at the request of medical students who desired a compact and convenient 
arrangement of the fundamental facts of human physiology. As most 
medical students enter upon the study of physiology before they have ac- 
quired a thorough knowledge of anatomy, it was thought desirable that such 
anatomical details should also be inserted as would be essential to a clear 
conception of the functions about to be studied. It was believed that it 
would be practically useful to students during their attendance upon lectures 
and in reviewing the subject prior to examinations. The fact that during 
the first year after its publication the first edition has been exhausted, 
proves that it has met the needs of students. 

In preparing a second edition the author has carefully revised the en- 
tire work, and inserted some fifteen pages of additional matter, which it is 
hoped will still further increase the usefulness of the book. 

To those teachers of physiology who have kindly noticed and recom- 
mended the Compend to their students I tender my thanks, and trust that 
in its improved condition it will continue to merit their approval. 

ALBERT P. BRUBAKER. 



PREFACE TO THIRD EDITION. 



A third edition of the Compend having been called for, the author has 
taken the opportunity to make some alteration to the text, to add some new 
material, and to insert a number of illustrations, which it is hoped will 
elucidate the text. 

I2IO Race Street. A. P. B. 

February, 1886. 



TO MY FATHER, 

HENRY BRUBAKER, A.M., M.D., 

THIS LITTLE VOLUME 
IS AFFECTIONATELY INSCRIBED 
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PERSPIRATION. 70 

The elimination of the sweat is not intermittent, but continuous ; but 
it takes place so gradually that as fast as it is formed it passes off by 
evaporation as insensible pl^rspiration. Under exposure to great heat and 
exercise the evaporation is not sufficiently rapid, and it appears as sensible 
perspiration. 

COMPOSITION OP SWEAT. 

Water 995-573 

Urea « 0.043 

Fatty matters 0.014 

Alkalme lactates ^Z^l 

Alkaline sudorates 1.562 

Inorganic salts.... 2.491 

1000.000 
Urea is a constant ingredient. 

Carbonic acid is also exhaled from the skin, the amount being about 
•2\ji of that from the lungs. 

Perspiration regulates the temperature, and removes waste matters from 
the blood ; it is so important, that if elimination be prevented death occurs 
in a short time. 

The Niervaus System influences the secretion of watery vapor by causing 
a dilatation of the capillary blood vessels around the tubular coil. It is 
increased by mental emotions; section of the sympathetic fibres in the 
neck is followed by a copious perspiration ; stimulation of the nerves, pro- 
ducing contraction of the vessels, is followed by an arrestation of the 
elimination of the sweat. 
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128 HUMAN PHYSIOLOGY. 

2. The fungiform papilla are found chieflv at the tip and sides of the 
tongue; they are larger than the preceding, and may be reoogni2ed by 
their deep red color. 

3. The circumvallate papilla are ronnded eminences, from 8 to 10 in 
number, situated at the base of the tongue, where they form a V-shaped 
figure. They are quite large, and consist of a central projection of 
mucous membrane, surrounded by a wall, or circumvallation, from which 
they derive their name. 

The Taste Beakers, supposed to be the true oi^ns of taste, are flask> 
like Ixxlies, ovoid in form, about the y^^ of an inch in length, situated in 
the epithelial covering of the mucous membrane, on the circumvallate 
liapilkc. They consist of a number of fusiform, narrow cells, and curved 
V) as to form the walb of this flask-like body ; in the interior are elongated 
cells, with large, clear nuclei, the taste cells. 

Nerves of Taste. The chorda tympani nerve, a branch of the facial, 
after leaving the cavity of the tympanum, joins the 3d division of the 5th 
nerve l>etwccn the two pterygoid muscles, and then passes forward in the 
lingual branches, to be distrii)uted to the mucous membrane of the anterior 
two-thirds of the tongue. Division or disease of this nerve is followed by 
a loss of taste in the part to which it is distributed. 

The j;tosso -pharyngeal enters the tongue at the posterior border of the 
hyo gloKsus muscle, and is distributed to the mucous membrane of the base 
and sides of the tongue, fauces, etc. 

The /initial branch of the trifacial ntrvt endows the tongue with gene- 
ral sensibility ; the hypoglossal endows it with motion. 

The nerves of taste in the superficial layer of the mucous membrane 
form a fine plexus from which branches pass to the epithelium and pene- 
trate it ; others enter the taste beakers, and are directly connected with 
the taste cells. 

The seat of the sense of taste has been shown by experiment to be the 
whole of the mucous membrane over the dorsum of the tongue, soft palate, 
fauces, and upper part of the pharynx. 

The Sense of Taste enables us to distinguish the savor of substances 
introduced into the mouth, which is different from tactile sensil>ility. The 
sapid (luality of substances ajijircciatcd by the tongue arc designated as 
bitter, sweet, alkaline, sour, suit, etc. 

The Essential Conditions for the production of the impressions of 
taste arc (i) a state of solubility of the food; (2) a free secretion of the 
laliva, and (3) active movements on the i>art of the tongue, exerting pres- 



VOICE AND SPEECH. 148 

The compass of the voice comprehends from two to three octaves. The 
range is different in the two sexes ; the lowest note of the male being about 
one octave lower than the lowest note of the female; while the highest 
note of the male is an octave less than the highest of the female. 

The varieties of voices, e. g.y bass, baritone, tenor, contralto, mezzo- 
soprano and soprano, are due to the length of the vocal cords ; being 
longer when the voice has a low pitch, and shorter when it has a high pitch. 

Speech is the faculty of expressing ideas by means of combination of 
sounds, in obedience to the dictates of the cerebrum. 

Articulate sounds iSLd:^ be divided into vowels and consonants. The 
vowel soundSf a, e, e, o, h, are produced in the larynx by the vocal cords. 
The consonantal sounds are produced in the air passages above the larynx 
by an interruption of the current of air by the lips, tongue and teeth ; the 
consonants may be divided into : (i) mutes, b, d, k,p, /, r, g; (2) dentals, 
dj. s, /, z; (3) nasals, m, «, ng; (4) labials, b,p,f, v, m ; (5) gutturals, 
k, g, Cf and g hard ; (6) liquids, /, m, «, r. 
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shortly communicate by a transverse duct, which ultimately becomes the 
left innominate vein. The left canal of Cuvier atrophies and becomes a 
fibrous cord. A transverse branch now appears, which carries the blood 
from the left cardinal vein into the right, and becomes the vena azygos 
minor; the right cardinal vein becomes the vena azygos major. 

Circulation of Blood in the Foetus. The blood returning from the 
placenta, after having received oxygen, and being freed from carbonic acid, 
is carried by the umbilical vein to the under surface of the liver ; here a 
portion of it passes through the ductus venosus into the ascending vena 
cava, while the remainder flows through the liver, and passes into the vena 
cava by the hepatic veins. When the blood is emptied into the right 
auricle, it is directed by the Eustachian valve, through the foramen ovale, 
into the left auricle, thence into the left ventricle, and so into the aorta to 
all parts of the system. The venous blood returning from the head and 
upper extremities is emptied, by the superior vena cava, into the right 
auricle, from which it passes into the right ventricle, and thence into the 
pulmonary artery. Owing to the condition of the lung, only a small por- 
tion flows through the pulmonary capillaries, the greater part passing 
through the ductus arteriosus, which opens into the aorta at a point below 
the origin of the carotid and subclavian arteries. The mixed blood now 
passes down the aorta to supply the lower extremities, but a portion of 
it is directed, by the hypogastric arteries, to the placenta, to be again 
oxygenated. 

At birth, the placental circulation gives way to the circulation of the 
adult. As soon as the child begins to breathe, the lungs expand, blood 
flows freely through the pulmonary capillaries, and the ductus arteriosus 
begins to contract. The foramen ovrale closes about the tenth day. The 
unbilical vein, the ductus venosus, and the hypogastric arteries become 
impervious in several days, and ultimately form rounded cords. 
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